Triplett and Haber (1) and Anderson (2) essentially confirm our experimental results (3) . However, they argue that treatment of whole seeds by organic solvent and coumarin does not result in the inhibitor reaching the embryo. In our original report (3), we made no claim with regard to the location of the coumarin that modifies the subsequent germination behavior of the seeds. We accept the view that the bulk of the inhibitor is located in the endosperm complex, as suggested by Anderson (2) . The endosperm in lettuce seems to control germination behavior to a marked extent (4) . Moreover, the amount of coumarin required -to reach the embryo in order to inhibit germination is exceeding small-1 nmole per seed (5 For example, Mirvish (1) has studied the kinetics of nitrosation and from the maximum amounts of dimethylamine (40 ppm) and nitrite (200 ppm), he has calculated that in a 300-g meal the formation of N-nitrosodimethylamine within 3 hours at acid pH could be as low as 3 tjg-that is, a yield of 0.015 percent based on the amine in the presence of excess nitrite. Such yields are two to three orders of magnitude lower than those usually experienced by the organic chemist. Thus it is necessary to define as precisely as possible the conditions relevant to a dietary situation to determine whether a recognized reaction will take place.
Archer et al. (2), having examined the reaction of-creatine and creatinine with nitrite, conclude that "it remains to be determined whether these reactions," one product of which is the weak rat carcinogen N-nitrososarcosine, "actually take place in foods or the mammalian stomach and to evaluate their significance in the incidence of human cancer." It is important that such possibilities are put into perspective in the context of man's contact with the environment.
For instance, the rate of nitrosation of a secondary amine is proportional to the square of the nitrite concentration (1), and in the case of anacidity the nitrite concentration in the stomach can reach values of as high as 24 mg per 100 ml of stomach contents (3) . The nitrite concentration reported for the deliberate nitrosation of creatine to produce N-nitrososarcosine was approximately 150,000 ppm. Similarly, the rate of nitrosation of a secondary amine is directly proportional to the concentration of the amine itself (1 I ) The carcinogenicity of N-nitrososarcosine has been established for only one species of rat (2) . Essentially all authorities on chemical carcinogenesis would agree that this neither allows the prediction of activity in man, nor the assumption that it is a weak carcinogen, as found for the BD rat.
2) The toxicity of the reaction products of creatinine with nitrite (creatinine-5-oxime and 1-methylhydantoin-5-oxime) have not been tested in any species.
3) Walters takes our yield data and applies correction factors derived from rate considerations to compute an approximate yield of N-nitrososarcosine in the stomach. Since no rate data have been published, the calculations are necessarily invalid. In fact, unpublished rate data from our laboratory indicate that at 37°C and pH 3.5, 20 mM creatine (2620 ppm) and 10 mM nitrite (460 ppm) yields 20 tM N-nitrososarcosine (2.36 ppm) in 4 hours. A food product, however, may be stored for a relatively long period compared to the time of ingestion and absorption. Given an infinite amount of time and provided that the nature of the reaction and yield of product does not change, creatine at 5500 ppm and sodium nitrite at 240 ppm should give approximately 48 ppm of N-nitrososarcosine (if we assume a 35 percent yield). (Walters' figure of 23 percent for our yield was incorrectly calculated, since nitrite was the limiting reactant, not the creatine.) 4) Although we found a yield of 35 percent of N-nitrososarcosine under our reaction conditions in 2.5 hours, this does not preclude the possibility of having reached a significant fraction of this yield in a much shorter time under the same or more optimum conditions. It also does not precludde the possibility of nmuch higher or lower yields than wNe reported, particularly since thei-e are a number of parallel and consecutive reactions involved in this system. WVe have some data indicating that the ratios of reactants are critically important in determining the rate of formation of N-nitrososarcosine and the ultimate yield of product. In addition, since factors such as optimum pH have not been determined, there is at present no means of establishing a priori what the yield would be under the conditionis of the stomach or in some food product.
5) Walters assumes that he has considered all of the important factors that can influence rate and yield. He cites thiocyanate as a possible 100-fold accelerating factor. Studies on food or model systems often fail to consider the possibility of uinequtal distribution of reactants. The sensitivity of nitrosation reactionis to hydrogen ion coIncentration is such that each pH unit from the optimum pH for nitrosation gives approximately one order of magnituLde change in reaction rate. These factors and others can lead to such large errors in predicting nitrosamine concentrations that for most cases it is not worthwhile unless the system is well defined. Since Walters has chosen the environment for his system, this leaves a very large amount of room for error. 6 ) Walter cites Mirvish's study of dimethylamine nitrosation (3). He could hardly have chosen a more negative system. More recent studies on in vivo nitrosation by Mirvish and coworkers (4, 5) include the group of compounds: morpholine, piperazine, N-methylaniline, ethylurea, methylurea, and dimethylamine. Each of these compounds was fed to mice along with nitrite in the food or drinking water, and only dimethylamine failed to induce lung adenomas. The basis for this failure is well established in the principles of physical chemistry. 7) Our study on the reaction of creatine and creatinine with nitrite were only intended to establish the nature of the reaction products, and were not even designed to yield information on the probability of their environmental occurrence. We feel that more qualitative studies of this type should be conducted with other types of compounds containing nitrogen to provide a more solid information base for analytical and kinetic investigations in systems of practical importance.
In conclusioll, we would agree with Walters' final paragraph. In due time we hope to accumLllan e suLfficient information on kinJtics and toxicology to make intelligent predictions and to help us 'evaluLate realistically the potential carcinogenic hazard to man."
